Oxidative DNA damage levels in rats fed low-fat, high-fat, or calorie-restricted diets.
Increased fat and caloric content of the diet has been associated with increased mammary tumor incidence. The dietary modulation of cellular redox state may be one mechanism behind this association. We have examined the effects of changes in dietary fat and caloric intake on the levels of 5-hydroxymethyluracil in DNA from rat liver and mammary gland. Female Fischer 344 rats, 40 days old, were maintained on 3% (low-fat), 5% (control), or 20% (high-fat) corn oil diets for 2 weeks. A fourth group of rats had the same daily fat intake as the control group, but total caloric intake was restricted by 40%. As a measure of oxidative DNA damage, 5-hydroxymethyluracil levels were measured in the DNA extracted from liver and mammary gland by gas chromatography-mass spectrometry. 5-Hydroxymethyluracil levels in the liver DNA of the low-fat, high-fat, and calorie-restricted groups were decreased relative to that of control, but the only significant decrease was in the calorie-restricted group (p less than 0.01). In the mammary gland DNA, statistically significant decreases in damage were found in each group relative to control (p less than 0.05). The relationship between fat in the diet and oxidative stress is thus complex. These results show that changes in dietary intake of both fat and calories can modulate oxidative DNA damage levels, and the effect of diet was more clearly evident in the DNA from mammary gland than in DNA from liver.